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fications  or  other  data  are  used  for  any  purpose 
other  than  in  connection  with  a  definitely  related 
government  procurement  operation,  the  U.  S. 
Government  thereby  incurs  no  responsibility,  nor  any 
obligation  whatsoever;  and  the  fact  that  the  Govern¬ 
ment  may  have  formulated,  furnished,  or  in  any  way 
supplied  the  said  drawings,  specifications,  or  other 
data  is  not  to  be  regarded  by  implication  or  other¬ 
wise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights 
or  permission  to  manufacture,  use  or  sell  any 
patented  Invention  that  may  in  any  way  be  related 
thereto. 
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IN'IUOPUC'l  ION :  'lhe  formulae  develepes  in  (Part  II  a)  of  this  report  are 
applied  to  the  following  situation.  A  ballistic  missile  carrying  a  thermo¬ 
nuclear  warhead  is  fired  against  a  point  target,  i.e.  perhaps  a  launching 
site  of  an  enemy  ballistic  missile.  The  terminal  ballistic  characteristics 
of  our  missile  suggests  that  with  a  perfect  altimeter  the  distribution  of 
burst  points  about  the  arming  point  is  an  uncorrelated  bivariate  normal 

distribution  in  range  and  defection.  If  o  and  o,  denote  the  standard 

r  d 

deviations  of  burst  points  about  the  mean  in  range  and  deflection  respectively 
and  o,  the  standard  deviation  about  the  mean  value  zero  of  an  assumed 
normal  distribution  of  fuze  function  errors  for  an  altimeter  type  fuze,  then 
the  parameters  needed  to  effect  the  calculations  are  obtained  by  means  of 
the  formulae : 
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The  mean  burst  height  z  was  chosen  so  that  the  Probability  that 
the  fireball  touches  the  ground  does  not  exceed  5^:  i.o. 

z  =  b  +  k  a 

z 

where  b,  the  fireball  radius  was  calculated  from  the  formula 

b  -  IHO'^/T' 

Y  is  the  yield  in  kilo- tons  and  k  »  1.65  assures  the  5*  level. 

In  this  particular  application,  the  mean  range  was  left  as  a  parameter, 
because  we  wished  to  discover  if  overshooting  or  undershooting  the  target 
( in  range)  would  increase  the  probability  of  damage.  Thus,  x  =  0 
corresponds  to  shooting  so  that  the  mean  burst  point  is  directly  over  the 
target,  x  ;  0  rerrespondings  to  overshooting  by  the  amount  x  and 
x  <  0  to  undershooting  by  the  amount  x. 

Input  Data:  the  following  values  of  the  parameters  were  used  as  input  data: 

Y  =  1  megaton,  which  implies  b  *  1.800  feet 

o,  =  6, (CO,  l?,noo  feet 

o  -  1/1  o 

a  r 

oA  -  0,  500,  WO,  1500  feet 

«  «  TiiO°,  110°,  120° 

x  =*  -2'\)0,  -1000,  +1000,  +2000  feet, 

s  -  JiOOO,  5000  ,  6000  feet 

fUtput  Data:  The  results  of  the  calculations  are  given  in  the  following 
table:  graphs  are  included  to  illustrate  the  effect  of  certain  parameters. 
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TABLE  I 


or  =  6000,  o  =  2000 

°A  =  0  °A  *  500  oA  -  1000  oA  -  1500 


-7000 

14000 

.7bb5? 

-1000 

.35785 

0 

.76739 

♦>1000 

.19-785 

+  2000 

•  3). 1.57 

-2000 

5ooo 

.1.80b  7 

-1000 

.'.976l 

0 

.503)46 

+1000 

* 

.liV76L 

+  2000 

Ji ''Oli  7 

-2000 

6000 

. 5v?69 

-1000 

.61162 

0 

.61833 

+1000 

.oll(32 

+  2000 

. 59269 

-2000 

booo 

.31.1.57 

-1000 

.75785 

0 

.76279 

+1000 

.75785 

+  2000 

.31.1.57 

-2000 

5ooo 

.1.801.7 

-1000 

.1.9761 

0 

. 5o3b6 

+1000 

.1.9761 

+  2000 

.14801.7 

-2000 

6000 

.59269 

-1000 

.61182 

0 

.61833 

+1000 

.61182 

+2000 

.59269 

.2601.8 

.1U1.70 

.07871 

.26875 

.lb2bb 

.07295 

.26969 

.13690 

.0660b 

.261.39 

.l?8b 3 

.05<;37 

.25287 

. 1 1760 

.05038 

.1.2566 

.  31101. 

.19786 

.1.7956 

.711.1.6 

.19138 

.b)i362 

.71101. 

.18117 

.1.3757 

.  70095 

.16780 

.1.2182 

.78)478 

.15707 

.55196 

J.67b2 

.  7b65l 

.56929 

J.7770 

.3)4  5ob 

.571.99 

.'.7b77 

.33708 

. 56868 

•U66J.8 

.72298 

.55071 

.1.1.923 

.3031.1 

.26221 

.11.793 

.08831 

. 7 7108 

.11.639 

.081.99 

.27327 

.lb 515 

.07978 

.2681,8 

.136b5 

.07705 

.28n9 

.178?6 

.0652b 

.1.7)4  25 

.71895 

.21072 

.l4b973 

• 725bb 

.20839 

.1.51.05 

.721.36 

.7013b 

.1.1.819 

. 71576 

.19002 

. ).  3221 

.70019 

.17515 

.55768 

. 1.7912 

. 36598 

.97877 

.b92l8 

. 76892 

.58175 

•b°b91 

.76b05 

•5757b 

•bQ706 

.35159 

.55689 

.1.6908 

•  33221. 
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TAOLE  I  ( continued  ) 


o  =  6000 ,  o ,  »  2000 
r  d 

X 

s 

=  0  ct  “  5oo 

oA  -  1000  oA  »  1500 

-2000 

))000 

.  1UU57 

.26253 

.1**799 

.09085 

-1000 

.35785 

.27191 

.15008 

.089)45 

0 

.36239 

.27)450 

.  3.'  18  36 

.08887 

+10OO 

.35785 

.27009 

.11*29)4 

.08076 

+  2000 

.3Ii)457 

.25902 

.  1 3**23 

.07331 

-2000 

5ooo 

.1*80)4  7 

Ji3638 

.32071 

.213-77 

-1000 

.1*9761 

.1*871*3 

.32897 

.  211*1*1 

0 

.803)16 

.'1577? 

.3291*2 

.20995 

+1000 

.'*9761 

•  !:52l5 

.32199 

. 20068 

+  2000 

.1.180)47 

.'*3623 

.30720 

.18727 

-2000 

6000 

.59269 

.55967 

.1481*75 

.37152 

-1000 

.61182 

.57800 

.1*9881 

.  3  77)*  9 

0 

.61833 

.881*1.6 

.5021*9 

.77813 

+1000 

.61182 

.57773 

.1*9513 

.36)453 

+2000 

.59269 

.85912 

J4771)* 
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TABLE  II 


«r  =120<5&.  cd  -  6300 


X 

S 

0  *  0 

A 

-2000 

6000 

.11732 

-1000 

.11852 

0 

.11893 

+  1000 

.11852 

+  2000 

.11732 

-2000 

5000 

.18659 

-1000 

.18867 

0 

.18910 

+10C0 

.16867 

+  2000 

.13659 

-2000 

6000 

.25932 

-1000 

.2618? 

0 

.26273 

+1000 

.2618? 

+  2000 

.25932 

-2000 

6000 

.11732 

-1000 

.11852 

0 

.11893 

-1000 

.1185? 

+  2000 

.11732 

-2000 

5000 

. 18659 

-1000 

.1881.7 

0 

.18910 

+  1000 

.18867 

+  2000 

.18659 

-2000 

6000 

.25932 

-1000 

. 26187 

0 

.26273 

+1000 

.26167 

+  2000 

.25932 

U 

1  O 

I  O 

0.  -  1000 
A 

.08396 

.06536 

.08657 

.06508 

.081.65 

.06653 

.08615 

.06369 

.08309 

.06258 

.16171 

.11135 

.16620 

.11152 

.16532 

.11096 

.16511 

.10969 

.16361 

.10772 

.23510 

.19205 

.23727 

.19306 

.23791 

.19285 

.23700 

.19162 

.231.57 

.  V!879 

.081.08 

.06566 

.081.80 

.06566 

.08695 

.06536 

.08653 

.06678 

.08356 

.06286 

.16150 

.11217 

.  1666  7 

J  1269 

.16669 

.11266 

.16693 

.2.1169 

.16602 

.10979 

. ?3582 

J  9396 

.23807 

.19532 

.23876 

.19561 

.23790 

.19626 

.23569 

.19181 

5 


oA  »  1500 


.02683 

.02621 

.02563 

.02651 

.02367 

.07116 
.07025 
.068 90 
.06716 
.06501 

.13988 

.13920 

.13767 

.13530 

.13215 

4.02788 

.02756 

.02706 

.02639 

.02556 

.072q0 

^265 

.07036 

.06862 

.16256 

.Hi  261 

.16173 

.13995 

.13730 
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TABLE  II  (continued) 


o  =12000,  o.  -  hOOO 
r  d 


X 

S 

p* ' 0 

oA  =  500 

A 

o =  1000 

O.  -  lf?l 
A 

-2000 

hooo 

.11712  • 

.081,09 

.01,567 

.02213 

-1000 

.11352 

.0''li86 

.01,582 

.02300 

0 

- 1 T693 

.08506 

.01,566 

.02767 

+1000 

.11352 

.081,68 

.01,519 

.02716 

+2000 

.11712 

.08372 

.  'll  5)42 

.0261,9 

-2000 

5000 

.18659 

.16211 

.11231 

.07317 

-1000 

.1881,7 

.16007 

.1110)4 

.07315 

0 

.18910 

.1681,9 

.11100 

.07261, 

+1000 

.1-161,7 

.16953 

.11221 

.07166 

+  2000 

.18689 

.16916 

.11067 

.07022 

-2000 

6000 

.25912 

.23606 

.19651 

.U,32h 

-1000 

.26187 

.2381)4 

.19606 

.11)371 

0 

.26273 

.21906 

.19631 

.11,321, 

+1000 

.26187 

.21822 

.15531 

.11*183 

+  2000 

.25912 

.2358? 

.19301 

.13952 
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Figure  3.  oA  .  .5  oT  -  6.0  od  ■  2.0  6  -  3U0° 
All  distances  (x,  a.,  o_,  a.)  in  units  of  10^  feet 


Figure  5.  cr^  *  .5  or  *  6.0  ■  2.0  8  ■  320° 

All  distances  (x,  oA>  or,  od)  in  units  of  103  feet 
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Figure  6.  o^-  .5  op  -  12.0  -  U»0  ©  *  .31)0° 

All  distances  (x,  o^,  op,  o^)  in  units  of  10^  feet 
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Figure  11#  -  1#0  -6.0  .Oj*  ■  2eO  &  -  320 

All  distances  (x,  a.,  a .  a.)  in  units  of  103  feet 
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Figure  12.  -  1.0  ■  12 .'0  Cj  *  U  .0  6  »  3liOc 

All  distances  (x,  o. ,  a.  a „)  in  units  of  10^  faet 


Figure  13.  o  -  1.0  a  -  12.0  o.  ■  U.O  8  »  330° 
a  r  a 

All  distances  (x,  o^,  od)  in  units  of  10^  feet 


Figure  Hi .  <?A  -  1.0  ay  ■  12.0  -  U.O  0  •  320° 

All  distances  (x,  °A«  ®r»  in  units  of  10^  feet 


Figure  15.  o  -1.5  o>  -  6.Q  o.  -2.0  6  -  3U0° 
a  r  a 

All  distances  (x,  o A,  or,od)  in  units  of  10^  feet 
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Figure  16.  o A  *  1.5  or  -  6.0  -  2.0  0  -  330° 

All  distances  fx,  o^,  a^,  o^)  in  units  of  10^  feet 
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Figure  1?.  »  1.5  ■  6.0  bd  -  2.0  8  *  320 0 

All  distances  ( x ,  o.,  a  ,  a.)  in  units  of  103  feat. 


P  (Probability) 
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